Angiostatin inhibition of vascular endothelial growth factor-stimulated nitric oxide production in endothelial cells.
Angiostatin (AS), a proteolytic fragment of plasminogen, is a potent antiangiogenic factor. It was reported that AS attenuates the vasodilatory response to vascular endothelial growth factor (VEGF) in isolated interventricular arterioles. Here, we investigated the effect of AS on nitric oxide (NO) production in human umbilical vein endothelial cells (HUVECs). AS inhibited VEGF-stimulated NO production in a dose-dependent manner, whereas AS alone did not affect basal NO production. Disruption of kringle structures by reduction of disulfide bonds resulted in the loss of the inhibitory effect of AS on VEGF-stimulated NO production. To elucidate how AS might impair VEGF activation of endothelial NO synthase (eNOS), we further examined whether AS would affect Ca(2+)-dependent and -independent pathways of eNOS activation. AS had no effect on the transient increase in cytosolic Ca(2+) levels elicited by VEGF. In contrast, AS prevented VEGF-potentiated eNOS phosphorylation at Ser1177. These results clearly indicate that AS inhibits VEGF-stimulated NO production in HUVECs without affecting basal NO production. The kringle structures of AS are required for this effect, and impairment of Ser1177 phosphorylation of eNOS might be involved in the inhibition of VEGF-stimulated NO production by AS.